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CHAPTER I
INTRODUCTION
The development of scales for rating pupils' performances. From
almost the very beginning of what is commonly called the standard-
ized-test movement, scales as distinguished from tests 1 began to ap-
pear. The first test commonly recognized as standardized in the usual
sense of the term, was Stone's Arithmetic Reasoning Test, 2 which
appeared in 1908. Only slightly more than a year later, Thorndike
presented his handwriting scale before Section L of the American
Association for the Advancement of Science, and published it within
about three months. 3 Two years later, in 1912, Ayres published the
first of his handwriting scales, 4 and Hillegas his composition scale. 5
A beginning in drawing was made the next year when Thorndike's
scale for measuring achievement in that subject appeared. 6 These
four well-known scales were the first of a large number that have
been prepared for use in handwriting, English composition, drawing
and other subjects.
The problem of this study. This study owes its inception to a
suggestion made to the writer that it might be worth while to in-
vestigate the possibility and desirability of constructing and using
scales for rating pupils' answers to questions in other school subjects
than those named in the last paragraph. Such scales would naturally
resemble those in English composition more than those in handwriting
and drawing and would deal with somewhat similar pupil responses
—
that is—with thought rather than mere memory answers. As will be
shown by data given near the end of Chapter III, experience has re-
vealed that in most cases the use of scales for rating pupils' composi-
tions results in increased reliability of marking. It seemed not unlike-
ly that the same result would ensue if the same technic were applied
to other pupil responses more or less similar to compositions. The
writer, therefore, decided to undertake the construction and trying out
of a number of scales of this sort with a view to ascertaining whether
or not the results suggested above would be attained. The general
aWhen the words "scale" and "test" are used in contradistinction to each other,
the former is ordinarily employed to denote a set of samples or specimens arranged in
order of merit with which pupils' performances are to be compared. "Test," on the other
hand, refers to a measuring instrument or portion thereof which secures pupils' perform-
ances. Thus a series of problems in arithmetic or of questions in history, for example,
is a test because it elicits responses from the pupils, whereas a series of specimens of
handwriting ranging from very poor to very good, is a scale.
2Stone, C. W. "Arithmetical Abilities and Some Factors Determining Them," Teachers
College, Columbia University Contributions to Education, No. 19. New York: Bureau of
Publications, Teachers College, Columbia University, 1908. 101 p.
3Thorndike, E. L. "Handwriting," Teachers College Record, 11:1-93, March, 1910.
4Ayres, L. P. "Scale for Measuring the Quality of Handwriting of School Children,"
Russell Sage Foundation, Bulletin E-113. New York City: Russell Sage Foundation, 1912.
16 p.
5Hillegas, M. B. "A Scale for the Measurement of Quality in English Composition
by Young People," Teachers College Record, 13:331-84, September, 1912.
"Thorndike, E. L. "The Measurement of Achievement in Drawing," Teachers College
Record, 14:345-83, November, 1913.
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question to which an answer was sought may be stated as follows:
Does the use of scales for rating pupils' answers result in greater re-
liability of the marks given such responses than if scales were not em-
ployed ?
In seeking an answer to this question, it was necessary to narrow
it and to establish certain limitations. It was, of course, impossible to
deal with all types of questions in all subjects, so that the conclusions
arrived at apply specifically only to certain scales described in Chapter
II which deal with a number of types of questions in several high-
school subjects. 7 It was the writer's intention, however, to construct
scales that would be as typical as possible, and to deal with such a wide
variety of questions and enough different subjects that the results
might reasonably be considered as generally applicable.
Plan of this bulletin. Chapter II will be devoted to a rather de-
tailed account of the construction of the scales and the carrying on
of the investigation. Chapter III will present the statistical results
from the standpoint of comparing ratings with the scales to ratings
without them, will attempt to analyze these data, and finally will make
a brief comparison with similar data reported by others for English
composition scales. Chapter IV will contain a brief summary and the
general conclusions drawn from the investigation. In Appendix A,
the complete list of questions used in the scales will appear. Appendix
B will present data from ratings of sets of pupils' answers rather
than from single answers and will discuss briefly the reliability of tra-
ditional examinations.
7The types of questions and the high-school subjects dealt with will be found in full
on p. 8.
CHAPTER II
THE CONDUCT OF THE INVESTIGATION
Purpose of this chapter. It is the purpose of this chapter to give
a somewhat detailed account of the construction of the scales and the
experimental work carried on with them. The various steps involved
in conducting the investigation may be stated as follows:
1. Determining types of questions to be dealt with
2. Selecting questions to be tried out
3. Securing pupils' answers to these questions
4. Preliminary rating of answers
5. Selecting questions for scales
6. Final rating of answers to questions used in scales
7. Selecting answers to be included in scales
8. Preparing criticisms of answers
9. Experimental rating without and with scales
These steps will be taken up in order in the following paragraphs.
1. Determining types of questions to be dealt with. At the very
beginning of the investigation it was decided to deal only with what
are ordinarily called thought questions. These may be defined as ques-
tions that can not be satisfactorily answered by pupils through mere
memorization and recall of information, but which require an element
of reasoning or reflective thinking to produce satisfactory answers. 1
The next step was to determine what types or kinds of thought ques-
tions should be dealt with. As a preliminary step to making this de-
termination, it was necessary to have an analysis or classification of
thought questions into the various types thereof. Instead of attempt-
ing to make an original classification for this purpose, the writer chose
what seemed to him to be, at least for the purposes of this investiga-
tion, the most satisfactory one already made. It was that of Monroe
and Carter, 2 who, in making a study of the various kinds of thought
questions employed in secondary schools, listed and defined twenty
different types. These types are as follows:
1. Selective recall
2. Evaluating recall
3. Comparison of two things—on a single designated basis
4. Comparison of two things—in general
5. Decision
6. Cause or effect
7. Explanation
8. Summary
9. Analysis
Although memorization and recall alone do not enable pupils to give satisfactory
answers to thought questions, they are ordinarily necessary elements in the ability to
answer them. In other words, pupils cannot think unless they remember some facts to
use in their thinking.
2Monroe, W. S. and Carter, R. E. "The Use of Different Types of Thought Questions
in Secondary Schools and Their Relative Difficulty for Students," University of Illinois
Bulletin, Vol. 20, No. 34, Bureau of Educational Research Bulletin No. 14. Urbana:
University of Illinois, 1923. 26 p.
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10. Statement of relationships
11. Illustrations or examples
12. Classification
13. Application
14. Discussion
15. Statement of aim
16. Criticism
17. Outline
18. Reorganization of facts
19. Formulation of new questions
20. New methods of procedure
Monroe and Carter did not claim that these twenty types included all
possible thought questions, but, for the purposes of the present study,
no great importance attaches to this fact.
Inasmuch as the use of as many as twenty types of questions would
either have resulted in demanding greater expenditures of time and
money than it was felt were justified, or have necessitated dealing
with each type of question less thoroughly than was desired, it was
decided to select a limited number of the twenty types for use in the
investigation. A careful study of the kinds of answers that pupils
would probably give to each of the types of questions named by Mon-
roe and Carter resulted in the selection of the following nine of the
twenty types for use in the experiment: analysis, cause or effect, com-
parison, criticism, discussion, explanation, relationship, reorganization,
and summary. The answers to these nine types of questions appear
to be such as lend themselves more readily to rating by the use of
scales than do those to the other eleven types.3
2. Selecting questions to be tried out. After deciding upon the
types of questions to be used, the next step was to secure a sufficient
number of satisfactory questions of each type. Before this could be
done, it was necessary to decide upon the school subjects to be dealt
with. Partly because of a desire to include rather different types of
subject-matter, partly because of the interests of those carrying on
the experiment, and partly because of the greater supply of questions
readily available in certain subjects than others, it was decided that
questions should be prepared in each of four high-school subjects:
civics, general science, American history, and English literature. In
order to have a large enough number of questions of each type in
each subject to render probable that at least one satisfactory question
could be chosen from among them, it was decided to prepare a total
of two hundred questions, of which there were five or six of each
of the nine types in each subject. There happened to be available
at the Bureau of Educational Research a rather large collection of
examination questions prepared by high-school teachers. Accordingly,
3It cannot be stated as a fact that it is easier to rate answers to these nine types
of questions by means of scales than it would be to do the same for the eleven other types,
but merely that after careful consideration it was the opinion of the writer and his assistant,
Mr. J. A. Blough, that this was true.
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those in the four subjects named above were carefully examined for
questions that seemed suitable for the purposes of the experiment.
Some of the questions found were used just as they were, others were
more or less modified. The examination of the lists, however, did not
produce sufficient numbers of questions for all of the different types
and subjects. Two or three of the teachers at the University High
School, therefore, were asked to prepare a few questions of the kinds
needed and a number of these were included. Also a few were formu-
lated by the writer and his assistant. A list of two hundred questions,
fifty in each subject, as nearly as possible equally divided among the
nine types, was compiled from these various sources.
3. Securing pupils' answers to these questions. As the first step
toward securing pupils' answers to the two hundred questions, those
in each subject were divided into five lists, known as lists A, B, C, D,
and E, of ten questions each. Each list contained one question of
each of the nine types, with an additional question in some one of
these types. Letters wrere then sent to the principals of slightly more
than one hundred selected high schools in the state of Illinois asking
for their cooperation in the project. Enclosed with each letter was
a copy of one of the lists of ten questions for each teacher of each
of the four subjects. The principals were requested to ask these
teachers to have their pupils wrrite answers to some or all of the ques-
tions and to return the answers to the writer. The total number of
teachers of the four subjects in the high schools to which the material
was sent was about seven hundred fifty, of whom slightly more than
three hundred were literature teachers, about two hundred were
history teachers, and the remainder almost equally divided between
civics and general science. Most of the principals addressed cooperated
to the extent of handing the lists of questions to the proper teachers,
and many of them also strongly urged the teachers to secure and send
in pupils' answers thereto. No directions were sent regarding the con-
ditions under which the questions were to be answered, since for the
purposes of the study it was not important that the answers be accu-
rate measures of the pupils' achievement. What was desired was
to secure a large number of pupils' answers, varying in merit from
none at all up to perfect, for each of the questions upon the lists. The
total number of usable answers to the whole 200 questions sent in to
the writer was about 23,600, of which approximately 5,400 were in
civics, 6,900 in general science, 4,000 in history, and 7,300 in litera-
ture. These were rather well distributed among the different types of
questions so that for every type in every subject there was at least
one question, and usually two or three, to which the number of answers
was well over 100.
4. Preliminary rating of answers. As has already been stated, it
was desired to secure a rather large number of pupils' answers, ranging
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all the way from those of no merit at all to perfect ones, so that a
number of specimens ranging at equal, or as nearly equal as possible,
intervals from zero to perfect, could be selected for inclusion in the
final scales. As the first step, a preliminary rating of each answer was
made by a single person. Those who did this rating were all ex-
perienced teachers of the subjects dealt with, and two of the four had
had some graduate work. All of the rating in each of the four sub-
jects was done by a single person. The plan of rating was to classify
the answers to each question into eleven degrees of merit, ranging from
zero up to ten. The raters were instructed to pay no attention to
handwriting nor to mistakes in English unless they were sufficiently
serious to obscure the meaning.
5. Selecting questions for scales. When these preliminary ratings
were tabulated, it was found that some of the questions were evidently
too difficult, since nearly all of their answers received low ratings,
whereas others were too easy, as most of their answers received de-
cidedly high ratings. It had been hoped that after the preliminary
rating there would be at least one question of each type in each sub-
ject for which nine or more answers had been rated as belonging in
each of the eleven degrees of merit from zero to ten, inclusive. In
many instances, this expectation was satisfactorily fulfilled, but in
others no one of the five or six questions provided a satisfactory dis-
tribution of answers. In a number of cases in which the desired con-
ditions were not entirely fulfilled, it was possible to find questions
which came so near to having nine answers in each of the eleven de-
grees of merit, that it seemed satisfactory to include them. In others,
however, there were none that approached the desired conditions
nearly enough to justify their inclusion. In these cases, however, there
were questions which had the desired numbers and distributions of
answers except that there were too few at the upper degrees of merit.
In order to remedy this situation, letters were addressed to more than
three hundred teachers of the four subjects, asking them to prepare
and send to the writer what they considered satisfactory answers to
some one or two questions which were sent them. The answers pre-
pared and returned by these teachers were then given single ratings
and included in the total distributions of answers, thus making enough
answers of high degrees of merit. The final selection of the questions
to be included in the scales was then made. It was based entirely on
the answers finally available, from which those to be included in the
scales could be selected, and not directly on the questions themselves,
except in so far as this was reflected in the answers received. Thus
thirty-six questions,4 one of each of the nine types in each of the four
subjects, were chosen.
4The thirty-six questions used in the scales may be found in Appendix A.
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6. Final ratings of answers to questions used in scales. As a pre-
liminary step to the final ratings for purposes of determining the exact
answers to be included in the scales, the number of answers to each
of the thirty-six selected questions was reduced to one hundred.
Wherever possible, this number consisted of nine answers at each of
the eleven degrees of merit and one additional one taken at random.
These thirty-six sets of one hundred answers each were then rated
by experienced teachers. All of the English literature answers were
rated by five persons, but in the case of the other three subjects the
answers were rated by only four, or even three, persons. Xo rater
knew what score had been assigned any particular answer at an
earlier rating, nor were the papers arranged in any fixed order with
regard to merit.
7. Selecting answers to be included in scales. It had been hoped
that, as a result of this final rating, there would be found at least one
answer at each of the eleven points on the scale for each of the nine
types of questions in each of the four subjects, concerning the merit
of which there was unanimous agreement. That is, it had been hoped
that all of the raters would give the same rating to at least one paper
at each value. This result was not achieved, however, in even a ma-
jority of instances. In many, there was no one of the nine papers
given the same preliminary rating concerning which this was true.
In case there was only one on which the opinions were unanimous,
this was selected as the one to be included in the scale. If there was
unanimous agreement concerning more than one, ordinarily the shorter
one of the two was chosen, although this was not always true. In
case there was no answer concerning which all the raters were agreed,
the one was selected upon which they were most nearly agreed. When-
ever possible, this was an answer upon which three of the judges, in
cases where there were five, had given the same rating, one of the
other two a rating one point above, and the fifth a rating one point
below. For example, three of the judges might have rated a specimen
as of merit 6, one of 7, and one of 5.
In order that the reader may see about how great was the degree
of agreement among the raters who gave the final ratings, a typical
set of such ratings for the eleven answers in one scale is given in
Table I. This shows, for example, that the first four of the raters
gave the first answer 10, but Rater E gave it only 9. For the answer
wThich was placed at 9 on the scale there were three ratings of 9,
one of 10, and one of 8. In the case of only three of the eleven
answers, those placed at 7, 5, and 0, was there unanimous agreement.
One slight exception to the procedure described above should be
noted. In a very few cases, there were no answers which half or
more of the raters agreed deserved a rating of ten or of zero. In
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Table I. Final Ratings Given the Eleven Answers in One Scale
by Five Raters
Raters
Value at
which
placed A B C D E
10 10 10 10 10 9
9 10 9 9 8 9
8 8 8 8 8 7
7 7 7 7 7 7
6 7 6 7 5 6
5 5 5 5 5 5
4 5 5 4 4 2
3 3 4 2 3 3
2 3 2 2 2 1
1 3 1 1 1
cases of the first sort, those who did not think the specimen worth ten
were asked to state their reasons, and whatever changes were necessary
to make them give ratings of ten were made. Similarly, with speci-
mens at the lower end of the scale, the raters who placed them above
zero were asked to state the points upon which they allowed credit
and these were either eliminated or modified so as to be incorrect.
8. Preparing criticisms of answers. After it had been decided
which answers should be included at each of the eleven degrees of
merit for each scale, the neNt step was the preparation of brief criti-
cisms upon the answers. These criticisms were intended to point out
why each answer was better than those below it on the same scale
and not so good as those above it, and thus to aid persons employ-
ing the scales in distinguishing between different degrees of merit.
Each of the persons who had taken part in the final rating was asked
to compare the answers and prepare a set of such criticisms. These
were then assembled and the several criticisms of each answer com-
bined into a harmonious whole. 5 With the completion of these criti-
cisms, the scales were ready for publication and were sent to the
printer. 6 They were published in the form of 8j^ by 11 inch pamph-
lets, one for each of the four subjects. All of a single scale—that is,
the question, the answers at each value from zero to ten, inclusive, and
the criticisms of these answers—were printed on a single double page
so that all of a single scale could be easily visible at once. To show
more clearly what the scales are like, a complete copy of that for
reorganization in literature is given.
5The combination and final preparation of criticisms was done by the writer with the
help of Mr. E. H. Sanguinet, at that time his assistant.
6In reproducing the pupils' answers contained in the scales, all errors in grammar,
spelling, and so forth, were retained so that they would be as nearly as possible typical of
answers actually obtained in ordinary school work.
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TYPE VIII.—REORGANIZATION
Show in order the changes that came over Sir Launfal in his search
for the Holy Grail
Value
Pupil Answer. He was dream all of
this time that he thought he was hunt-
ing for the holy grail and about run-
ning on to this old man that had found
it.
Criticism. This appears to be an attempt
to give a brief summary of the plot rather
than to show the changes that came over
Sir Launfal. No such change is shown nor
is any trait of character mentioned, neither
is any conception of what the search for
the Holy Grail was indicated.
Value 1
Pupil Answer. Sir Launfall in his
search for the Holy Grail changed
after he saw and helped the leper. He
saw that there was good in everything
and that the size or value of anything
meant nothing to God.
Criticism. This mentions that after seeing
and helping the leper Sir Launfal saw the
good in everything. Apparently the writer
had some idea of the changes that came into
his life and some understanding of his search
for the Holy Grail. Sir Launfal's early atti-
tude of pride and his flinging the coin to the
beggar are omitted. It is not plainly stated
how Sir Launfal changed, the last sentence
not being clear.
Value 2
Pupil Answer. When Sir Launfal first
started out for his search for the Holy
Grail he was hard hearted and flung to
the beggar a coin, but when the beggar
told him the coin was not what he
wanted that it was something to eat,
Sir Launfal saw and understood and
became a changed man.
Criticism. This describes Sir Launfal's
early attitude and his flinging the coin to the
hungry beggar and thus shows his character
at the beginning more definitely. Its chief
merit is that it is longer and gives more de-
tails. Sir Launfal's struggle with hardships
and the results are not mentioned. A false
statement is made to the effect that the beg-
gar told him he did not want the coin, but
something to eat. It is implied that meeting
the leper was all that was needed to cause
the change in Sir Launfal.
Value 3
Pupil Answer. When Sir Launfal set
out on his search for the Holy Grail
he was very proud and hated the beg-
gar that sat by the Gate when he re-
turned he had gone through many
hardships himself and his soul was
filled with love for others.
Criticism- This speaks of the subjugation
of Sir Launfal's pride through the hardships
he endured. It is more definite in giving the
cause, results and order of changes than is
Specimen 2. It is not stated that Sir Laun-
fal found the Grail when he shared his crust
with the beggar. The idea of hatred is
brought in where it does not belong. The
search for the Holy Grail is mentioned, but
practically no details are given.
Value 4
Pupil Answer. When Sir Launfal
started out he scorned the beggar at
the gate. He was dressed in a very
rich suit of armor. After he had be-
come an old man in the search he did-
not scorn the beggar any more but
shared his bread and water. It was
then that he found the Holy Grail.
Criticism. The writer brings out the con-
trast between Sir Launfal when young, rich
ami proud and later when old, poor and
sympathetic. The statement of his search for
the Holy Grail is fairly definite. The sharing
of the bread is said to be symbolic of the
change in his character. It is not brought
out that his early failure to find the Grail
was due to his thinking himself above the
leper. The cause and manner of change are
both treated indefinitely.
Value 5
Pupil Answer. Sir Lanful went out
in search of the Holy Grail, he was a
young man in and very proud, too
proud to look at the leper that
crouched at his gate, but threw him a
coin. On returning from his search,
tired and worn out, he saw the leper
still there and learned that the Holy
Grail was at his own door but he had
passed it by in thinking himself
"above" the leper.
Criticism. This answer shows that Sir
Launfal's early failure to find the Grail was
because he thought himself above the leper.
His early pride is well brought out and the
reason for the change is stated more definite-
ly than in most of the poorer answers. It
is not, however, shown that the years of dis-
couraging search rendered him sympathetic
enough to share his crust with the beggar.
Although it is stated that he finally discov-
ered the Holy Grail at home, it is not in-
dicated how he did so. On the whole the
description of him is very poor.
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Value 6
Pupil Answer. At first Sir Launfal
was a dignified man of wonderful ap-
pearance, and very wealthy. Xext we
see him pass the beggar at the gate
and give him money in scorn. He
searches for the Holy Grail, and after
years of weary journeys he becomes
sympathetic. Xext he returns home a
ragged worn out beggar, and now
confronts the beggar at the gate of
the castle, once his, now lost, and he
shares with him his bread.
Criticism. The search for the Holy Grail
is explained and the change from pride to
selfishness brought out. The reasons for the
change are more definitely given than in
Specimen 5. Likewise this makes clear just
how the Holy Grail was found. It does
not. however, draw the distinction between
giving alms from duty and from a real desire
to help, nor does it show that it was Sir
Launfal's learning the real meaning of love
that made him richer when he returned than
when he started out. There is a tendency to
tell events rather than to show changes.
Value 7
Pupil Answer. It was a young knight.
clad in bright knights armor that Sir
Launfal started on his search for the
Holy Grail He knew the rules of
knighthood but his proud heart did not
know the joy of practicing them. For
instance when he gave to the beggar it
was not from the heart but merely to
get it done that he might go on his
way.
Many times during his long fruitless
quest he met with people in need of
something which he might have given
with love but it was not until years
later when he returned, a poor old
man, without the Holy Grail that he
learned the meaning of love. Xow a
beggar, himself, he was richer in his
heart of gold than he had been when
he started out in his shining armor.
Criticism. This includes a good description
of Sir Launfal when young and rich and of
the later changes in him. It brings out the
difference between doing good deeds from a
sense of duty and from a love of humanity,
the last sentence especially doing this well.
The accompanying changes are more or less
indicated, but the final change in him is not
completely described, his later humility and
welcome to all being omitted. Too much of
the discussion is devoted to his condition
before he began to change.
Value 8
Pupil Answer. Sir Launfal start in
the summer in search of the Holy
Grail. He is a young man dressed in
beautiful armor. He meets a Leper at
his gate. He throws him a piece of
gold in scorn. This shows his proud
spirit and selfishness. After many
years of hunting he returns an old
man bent and gray. It is winter.
He is turned away from his own door.
The leper is at his side. He has a piece
of crumb. He breaks the crust and
shares it with the leper. He breaks
the ice in the stream and gives the
leper water to drink with a wooden
bowl. He is humble now. The bowl
turns into the Holy Grail. Sir Launfal
is a changed man. He welcomes all
to his door now.
Criticism. This brings out Sir Launfal's
later humility and friendship for humanity,
but does not give definite facts as to the
manner, extent and order of the changes.
Definite examples which show the changes
are given. Less significance is attached to
the character changes than in Specimens 9
and 10. Although the steps in his search for
the Holy Grail are given, the accompanying
changes that come over him are not.
Value 9
Pupil Answer. Sir Launfal's fruitless
search and consequent disappointment
doubtless made him less proud and less
sure of himself than he was when he
scorned the leper at the castle gate.
Accordingly when he saw the leper on
the desert he was touched by the poor
man's distress. Brooding perhaps over
the cause of his failure he had come
nearer to the truth in regard to it,
than he realized until the meeting with
the leper called for an outward ex-
pression of this inward revelation.
When he acknowledged that in this
man, he recognized the "image of Him
who died on tree," he showed that the
lesson of humanity had been learned.
With the exchange of glances between
Sir Launfal and the leper, the knight
felt humiliated as he thought of his
former arrogance. The kind voice of
the glorified leper calmed his restless
troubled soul, and soon after he
awakened from his slumber, he en-
tered the castle hall, to demonstrate by
his kindness and generosity that he
had in reality found the Holy Grail.
Criticism. The later changes in Sir Launfal
are shown more clearly than in Specimen
8 and a better conclusion is given. This
contains rather good character analysis and
shows fairly well the significance of events
as they relate to the change. Some import-
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ant points such as the sharing of the bread
the beggar, but now, with his heart
and water and the fact that Sir Launfal £11 , . . . , , ,
learned the lesson of the brotherhood of man nlled With love, he shared With the
are omitted. There is also a failure to pic- leper, whom he recognized as a man
ture Sir Launfal before the change, thus not j u i tt i i_i 1
making clear just what the change was. and a brother. He was humble instead
of self-satisfied. Sharing his bread
Value 10 and water, he found the Grail. There
Pupil Answer. In the beginning Sir was no need now of going to distant
Launfal was young, strong, handsome, lands, but, waking from his dream, Sir
happy, and richly dressed. He was a Launfal ordered his armor put away,
seeker for worldly glory. He tossed while he stayed to share his castle with
an alms to the beggar from a sense of the P°or - Again he was happy, though
duty, but he recoiled from human in a joyous peaceful spirit instead of
wretchedness as typified by the poor his former haughtiness,
leper. He was self-satisfied. He felt Criticism. The writer brings out the im-
,i , ,i r* -l u <. v £ j portant changes in Sir Launfal and showsthat the Grail could not be found at fhat he had ,*arned the lesson of the brother .
home, but must be SOUght in distant hood of man, thereby finding the Holy Grail
lands at k's own door. Both the reasons for the
„.
'
T . , , lit change and its effects are given. Especially
^ir Latintal returned an old, bent, in the second paragraph is the change made
worn, and frail old man, poor in pock- v
.
ivid a"d described with appropriate adjec-
, ,.
.... TT tives. It is also made clear that the story is
et and discouraged ill Spirit. He met a dream from which he awakens.
9. Experimental rating without and with scales. Most of the ex-
perimental work having to do with the determination of whether or
not the use of such scales makes marking more reliable was carried
on at the offices of the Bureau of Educational Research. A number
of teachers of varying degrees of experience were engaged in this
work during a period of more than a year. It was planned that each
of these persons should rate a number of papers without using the
scales, then after an interval of at least a month or two had elapsed,
so that there would be little or no danger of recalling the scores given,
rate them again without using the scales, then after a second interval
rate them with the scales, and finally, after still another interval, a
second time with the scales. The papers employed were in sets of
twenty-five each, chosen at random from among the pupils' answers
to some one question of each type in each subject, but not to the
same questions as had been used in the scales themselves. It was
intended that each rater should rate one set of twenty-five papers
for each of the nine types in a particular subject four times, as out-
lined above. Some of the raters not only did this for one subject
but for more, one of them even doing it for all four. One or two of
the raters did not complete their work even on one subject.
In addition to the ratings given by these few people working under
close supervision, a number were secured from students enrolled in
the course in Technic of Teaching at the University of Illinois. These
students wrere almost all juniors and seniors who intended to enter
high-school teaching. Only a few had already had teaching experi-
ence, and most of these had taught only a year or two. Since it was
not practicable to have these students carry through the complete
rating program, each one merely rated one set of twenty-five answers
twice, first without the scales, and some time later with them. Thus
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the data from these students gave no information as to reliability of
ratings by the same student without and with the scales, but merely
of the agreement between the ratings given by different students under
the two kinds of conditions.
It had been hoped that a considerable number of teachers in actual
service would participate in this part of the study, but this expecta-
tion was not fulfilled. Although letters containing appeals for such
cooperation were sent out along with copies of the scales to all teachers
of the four subjects in public high schools in the state of Illinois,
the response received in terms of actual rating done was practically
nil. A number of responses to another request in the same letter
for criticisms of the scales came to the writer, but only one teacher
contributed usable data on reliability.
The directions given those working at the Bureau of Educational
Research and also the students who did the rating were practically the
same as had been given to those doing the preliminary rating. 7 For the
ratings with the scales, additional directions similar to those ordinarily
given in connection with the use of English composition, handwriting,
and other such scales were given. The raters were instructed to com-
pare each pupil's answer with the specimens contained on the appro-
priate scale and to give it the value of the one that it most resembled
in merit as an answer to the question asked. It was suggested that if
they were very doubtful it would be well to begin by comparing the
answer to be rated with each specimen on the scale from the bottom
up until what seemed to be the proper value was reached, and then
to do the same from the top down, thus arriving at what seemed to
be the best rating.
The total number of ratings of pupils' answers in sets of twenty-
five contributed by all persons doing any rating was about 13,500.
These ratings were given a total of 1,050 answers, almost all of which
were rated once with and once without the scales, and most of which
were rated twice with and twice without the scales by from three to
six different persons. A total of fifty-seven individuals participated
in the rating, six of whom worked in the offices of the Bureau of
Educational Research and contributed slightly over 80 per cent of the
ratings. Three of these six had also participated in the work done
in the construction of the scales—that is, in the rating of the answers
from which those included in the scales were selected—whereas the
other three had had no previous contact with the scales, and in fact
were purposely kept from becoming familiar with them until after
they had made their ratings without the scales.
In addition to the data on reliability resulting from the ratings
just described, all of which were made after the completion of the
scales, the ratings given when the selected sets of one hundred answers
rThese directions will be found on p. 10.
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each were being rated by several different individuals 8 were available.
All these ratings were, of course, given without the use of the scales,
since they were made prior to their construction. Therefore, they in
themselves do not furnish data by which ratings without and with
the scales may be compared. To secure such data, a number of sets
of one hundred each were selected at random and each re-rated by
one or more of the persons who had rated the papers previously.
The total number of these ratings was fifty- four hundred, half with-
out and half with the scales.
Summary. This chapter has been devoted to an account of the
construction of the scales and the experimental work carried on to
determine whether or not their use results in increasing the reliability
of ratings given pupils' answers. Nine of the twenty types of thought
questions listed by Monroe and Carter9 were selected as calling for
answers which would most readily lend themselves to being rated by
scales. Five or six questions of each of the nine types in each of four
high-school subjects were prepared and distributed to more than one
hundred different high schools. Out of the total of 23,500 pupils'
answers, thirty-six sets of one hundred answers—that is, a set of
answers to one question of each type in each subject—were selected
by a preliminary rating. These sets were rated further by several per-
sons, and finally eleven answers were selected out of each set. Each
of these answers had been rated as most nearly possessing one of the
eleven degrees of merit—from zero to ten, inclusive. Appropriate
criticisms of these answers were prepared, and each set of eleven
answers with the criticisms concerning them were combined to form
a scale. Almost sixty different persons then rated pupils' answers to
questions not actually included in the scales but similar to the ones
used therein, both without and with the scales, in order to determine
which method of procedure was more reliable. Also ratings given
by six persons to answers to questions in the scales were secured and
compiled.
sFor an account of this rating see p. 11.
9See p. 7.
CHAPTER III
THE RESULTS OF THE INVESTIGATION
The general results. Since the carrying on of the investigation has
been described in some detail in the previous chapter, no account
thereof will be given here, but instead the writer will proceed at once
to present the results. Contrary to what is probably the most com-
mon order, the general results—that is, the combined or average re-
sults for the whole study—will be presented first, and later these
will be analyzed on several different bases.
Three measures of the reliability of ratings were computed. These
were the coefficient of correlation 1 between series of ratings given the
same answers, the mean differences 2 between ratings, and the differ-
ences in mean scores 3 given sets of pupils' answers. Each of these
measures reliability in a somewhat different way. To understand the
difference, one must be familiar with the distinction between variable
errors and constant errors. Variable errors, sometimes called acci-
dental or chance errors, differ for the individuals composing a group.
The variable error in one pupil's score may be large, in that of another
pupil's, small, in one case positive, in another case negative, and so
on. Constant errors, on the other hand, are those that tend to be the
same for all members of a particular group. They result from some
common cause affecting the performance of all the pupils in the group.
The coefficient of correlation is not affected by constant errors and
is, therefore, a measure of variable errors alone. The difference in
mean scores, on the contrary, is a measure of constant errors. In this
study it shows how much more severely or leniently one rater marked
than another. The mean difference is affected by both variable and
constant errors and thus in a sense offers the same evidence as the
coefficient of correlation and the difference in mean scores combined.
The average coefficient of correlation for the 13,375 ratings of the
sets of twenty-five answers each was .87 without the scales and .89
aThe coefficient of correlation is an index of rectilinear or straight-line correlation
or relationship between two series of paired facts. It ranges in value from + 1.00, which
indicates perfect positive correlation, through zero, which indicates no correlation at all,
to — 1.00, which indicates perfect negative correlation. For a more complete discussion
of the interpretation of the coefficient of correlation see:
Odell, C. W. "The Interpretation of the Probable Error and the Coefficient of Cor-
relation," University of Illinois Bulletin, Vol. 23, No. 52, Bureau of Educational Research
Bulletin No. 32. Urbana: University of Illinois, 1926. 49 p.
The method of computing it may be found in any standard text on statistics.
2The term "mean difference" is used to refer to the mean or average difference
between two series of ratings given the same answers. It is found by taking the sum
of the differences between the two ratings given each answer and dividing by the number
of answers concerned.
3The "differences in mean scores" are the differences between the mean or average
scores given whole sets of answers at two or more different ratings. Thus a difference
in mean scores can never be greater than the mean difference for the same answers. In
most cases it is smaller, since usually some of the individual differences are positive and
others negative, and thus they to some extent balance one another in their effect upon
the mean difference.
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Table II. Average Measures of Reliability of Rating Pupils' Answers
Without and With Scales by the Same and by
Different Raters
Raters
Coefficient
of
Correlation*
Mean
Difference
Difference
in Mean
Scores
Without With Without With Without With
.90
.74
.92
. 75
.79
1.86
.73
1.68
.33
1.08
.31
Different .90
aThe term "coefficient of reliability" might have been used instead of coefficient of correlation.
In its most limited sense, however, coefficient of reliability should be used only to refer to correlation
between two or more sets of ratings given by the same persons and not to those given by different per-
sons. For this reason it was not used as a heading.
with the scales. 4 The corresponding mean differences were 1.06 and
.94, respectively, and the differences in mean scores .48 and .43. Since
a larger coefficient of correlation and a smaller mean difference or
difference in mean scores indicates greater reliability, the figures just
given show that on the whole the ratings with the scales were slightly
more reliable than those without the scales. The difference in reli-
ability was, however, too small to be significant.8 It certainly cannot
be said that an increase in the coefficient of correlation of only .02
or decreases as small as those found in the other measures indicate
that the use of the scales employed in this investigation increases
reliability of marking enough to be justified. Since, however, it is
possible that in combining the results for all the ratings of the sets
of twenty-five, important factors have been lost sight of, the data will
be grouped and analyzed on different bases and thus considered further
in the following paragraphs.
Ratings by the same and by different raters. One possibility is
that if repeated ratings by the same persons are separated from those
by different raters, some difference may be found; therefore, this
separation was made. The results are presented in Table II. This
shows, for example, that the average coefficient of correlation of the
ratings of the same raters was .90 without the scales, and .92 with
them. From all the figures given, it appears that the results from the
same scorers and those from different scorers constitute similar evi-
dence as to the comparative reliability of ratings without and with the
4The data reported in this chapter were computed from ratings of answers to single
questions. Data from combined ratings of answers to a number of questions such as
would compose a single traditional examination will be found in Appendix B. It will be
seen that the conclusions toward which they point are the same as those drawn from the
ratings of answers to single questions.
5In the case of practically all coefficients of correlation, mean differences, and differ-
ences in mean scores given in this bulletin, the numbers of cases upon which they are
based are decidedly large. Therefore, the probable errors of these measures are very small,
in most cases being less than .01 for coefficients of correlation and correspondingly small
for the other measures. Since they are so uniformly small, they will not be given from
time to time.
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Table III. Average Measures of Reliability of Rating Pupils' Answers
Without and With Scales for the Nine Types of Questions
Type
of
Question
Analysis
Cause or Effect
Comparison. .
.
Criticism
Discussion. . . .
Explanation. .
.
Relationship . .
Reorganization
Summary
Average . .
Coefficient
of
Correlation
Without
.85
.84
.86
.86
.86
.00
.86
.87
.00
With
.80
.88
.85
,01
. 88
.80
.87
.80
. 93
Mean
Difference
Without With
1.01
1.52
1.05
1.07
1.05
.99
1.00
.96
.88
.86
.90
1.23
.86
.90
1.03
1.03
.92
.72
Difference
in Mean
Scores
Without With
.35
.44
.50
.37
.40
.60
.40
.42
.35
87 .80
.
06 ,04 48 ,43
Table IV. Average Measures of Reliability of Rating Pupils' Answers
Without and With Scales in the Four Subjects
Subject
Coefficient
of
Correlation
Mean
Difference
Difference
in Mean
Scores
Without With Without With Without With
.88
.87
.84
.87
.91
.89
.86
.90
.84
1.05
1.03
1.10
.80
.91
.98
.94
.30
.49
.95
.64
.40
.40
.51
Literature .41
Average .87 .89 1.06 .94 .48 .43
scales and agree with the combined results. As would be expected,
the reliability of ratings by the same scorers is decidedly higher than
that of those by different scorers, but in each case there is a slight
increase in the reliability of ratings with the scales over those given
without the use of the scales. Thus a separation of the data on this
basis does not result in any conclusions additional to those drawn from
the combined data.
Ratings of questions of different types and in different subjects.
Another possible basis of grouping the data is according to the nine
types of questions and the four subjects dealt with. The average
measures of reliability for the different types of questions are given
in Table III and those for the four subjects in Table IV, which are
similar in general form to Table II.
An inspection of the first of these two tables makes it evident
that there are no great differences among the various types of ques-
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Table V. Average Measures of Reliability of Rating Pupils' Answers
Without and With Scales by Experienced Teachers and
by Those Without Teaching Experience
Raters
Coefficient
of
Correlation
Mean
Difference
Difference
in Mean
Scores
Without With Without With Without With
With Experience
Without Experience
.79
.68
.80
.69
1.48
2.17
1.47
1.81
.74
1.72
.74
.91
tions. For two or three types, ratings without the scales appear to
be fully as reliable as those with the scales, or even slightly more re-
liable ; whereas, in the case of several other types, the differences in
favor of the use of the scales are somewhat greater than the average
difference. Xone of the differences are, however, great enough to war-
rant the conclusion that the type of question dealt with is an important
consideration.
Table IV shows that the results in the four subjects are very simi-
lar. The data for each indicate that rating with the scales is a very
little more reliable than that without it. From those in both tables
it appears that when the combined figures for reliability are analyzed
according to type of question or subject, nothing is shown in addition
to what is revealed by the combined results.
Ratings by experienced teachers and by those without experience.
Another possibility is that a difference may be found between ratings
by experienced teachers and by persons who had no teaching experi-
ence. As was stated in Chapter II, very few of the students in Technic
of Teaching had had such experience, and of those who had, none
had had any considerable amount. All of the other persons who rated
the answers had taught varying lengths of time up to about twenty
years. Table V, similar to II, III, and IV, has been constructed to
show what differences, if any, in rating without and with the scales
existed for these two groups of raters.
The figures in the first row of this table indicate that for the raters
with teaching experience there was very little difference in the ratings
without and with the scales. For those without teaching experience,
the coefficients of correlation show little difference, but the mean
differences and the differences in mean scores indicate that ratings with
the scales are more reliable by significant amounts. This is especial-
ly true of the differences in the mean scores, since the average differ-
ence with the scales, .91, is only slightly more than half the average
difference without the scales, 1.72. This seems to point to the conclu-
sion that experienced teachers, who presumably have already developed
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Table VI. Average Measures of Reliability of Rating Pupils' Answers
Without and With Scales by Participants and Non-Partici-
pants in Preliminary Rating
Raters
Coefficient
of
Correlation
Mean
Difference
Difference
in Mean
Scores
Without With Without With Without With
Same
.89
.88
.79
.77
.93
.91
.78
.80
.74
.92
1.60
1.51
.57
.70
1.47
1.48
.30
.28
1.08
.64
.32
.40
Different
Participants .72
.74
more or less fixed and satisfactory habits of rating, do not profit to any
appreciable degree by the use of the scales in so far as the reliability
of their ratings is concerned, but that those without teaching experi-
ence profit in that the standards in mind at the times of the two ratings
are much more nearly the same when the scales are employed. In
other words, the scales appear to have a considerable influence with
inexperienced raters in fixing general standards, but not in determining
the ratings given individual answers.
Ratings by those who had participated in constructing the scales
and by those who had not. Of the six experienced teachers who did
the major part of the rating of the sets of twenty-five, three had par-
ticipated in the rating necessary in the construction of the scales, 6
whereas the other three had not. The writer, therefore, tabulated
separately the reliability measures for these two groups of three each
without and with the scales to endeavor to ascertain if there were
any significant conclusions to be drawn therefrom. These figures are
given in Table VI.
In this table, which is similar to Tables II, III, IV, and V with
regard to the measures of reliability given, those of participants and
non-participants in the rating have been separated according to
whether the answers were re-rated without and with the scales by the
same scorers or by different scorers. The differences are somewhat
irregular, and do not appear to justify any conclusions to the effect
that ratings without and with the scales are significantly different for
the two groups of raters. Therefore it appears that previous partici-
pation in the making of the scales was not an important factor with
regard to the reliability of ratings made without and with the scales.
Ratings of answers to the questions in the scales and to questions
not in the scales. As was stated in the description of the experimental
eSee p. 11 for an account of this rating.
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Table VII. Average Measures of Reliability of Rating Pupils' Answers to
Questions in the Scales Without and With Scales
Raters
Coefficient
of
Correlation
Mean
Difference
Difference
in Mean
Scores
Without With Without With Without With
Same
Different
.92
.76
.87
.73
.89
1.51
1.10
1.52
.14
.24
.50
.16
rating, the sets of twenty-five, the rating of which furnished the basis
of the data so far presented, were answers to questions not in the
scales. There is a possibility that if they had been answers to the
same questions that were included therein, the raters would have
profited more by using the scales in the sense that their ratings would
have been more reliable. Ratings made without the scales were evi-
dently not affected, since, in such cases, it was immaterial whether
the answers were to questions in the scales or not. In order to ascer-
tain if this factor was productive of different results, re-ratings were
given a random selection of a number of the sets of one hundred
answers from which those employed on the scales were selected. The
reliability measures resulting from these re-ratings are presented in
Table VII.
The figures in this table not only support the conclusion indicated
by the results from rating the sets of twenty-five, that the use of the
scales appears to result in no significant increase in reliability, but
even show a decrease therein. For both the same and different raters,
the coefficients of correlation are smaller and the mean differences
larger with the scales than without them. The differences in mean
scores are at variance, in one case that with the scales being greater,
in the other case, that without them. Certainly there is no indi-
cation at all that the scales are more helpful in increasing reliability
of rating if the answers dealt with are to the questions included in
the scales than if they are to other questions of the same types.
Ratings by a high-school teacher. As was stated near the end of
Chapter II, only one teacher actually in service responded to the re-
quest for cooperation with usable data concerning the reliability of
rating without and with the scales. This teacher rated several sets
of pupils' answers in general science, using the same procedure as was
followed by those who made the ratings at the Bureau of Educational
Research. 7 The average coefficient of correlation from his ratings with-
out the scales was .68 and from those with the scales .63. The cor-
vee p. 15 for a description of this procedure.
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responding mean differences were .43 and 1.24, and the differences in
mean scores .19 and .54. Thus it appears that this teacher's ratings
with the scales were less reliable than those without them. The reason
for this appears to be that he had a well-planned point system of
marking in the use of which he had become relatively expert, and
that an attempt to use a new system resulted in disarranging his ha-
bitual procedure without substituting anything as good or better in
its place.
Reported results from similar studies with English composition
scales. Before proceeding to draw any final conclusions, the results
obtained in this investigation will be compared with those obtained
from similar experiments with English composition scales. As a basis
for this comparison, the writer will summarize briefly the reported
results from a few such studies.
Ruch and Stoddard8 report data for a carefully conducted experi-
ment with a limited number (fifty) of pupils as follows: The co-
efficient of correlation between ratings given by two teachers not em-
ploying a scale was .80. Ratings made with various scales yielded
correlations from .40 to .92, the average being about .62. In other
words, these data seem to show not only no gain in reliability with
the use of the scales, but a positive loss.
Among those who have done the most work in this field is Hudel-
son. In one article 9 he reports, along with other data, figures for 157
judges who rated the same number of themes. Results are given in
terms of the average deviation10 of the ratings from the average or
supposedly true values of the themes. The teachers first rated the
themes without using a scale and then re-rated them five times with
a scale, 11 each time after the acquisition of greater familiarity with
it. The average deviation when the themes were rated at first, without
a scale, was 1.13. After the scale was merely read, there was a slight
increase, the average deviation being 1.22. After it was studied, dis-
cussed, and applied for two hours, the average deviation dropped to
.77 , after four hours to .55, after six hours to .21, and after sixteen
hours to .18. These figures indicate that a very definite increase in
reliability accompanied greater familiarity with the scale.
Another worker who has reported results of the same sort is Thei-
sen.
12 He had fifteen teachers rate twelve specimens of English com-
position according to the ordinary percentile system and later with
sRuch, G. M. and Stoddard, G. D. Tests and Measurements in High School Instruc-
tion. Yonkers: World Book Company, 1927, p. 28.
sHudelson, Earl. "The Effect of Objective Standards upon Composition Teachers'
Judgments," Journal of Educational Research, 12:329-40, December, 1925.
10The average deviation, better called the mean deviation, is merely the ordinary
arithmetic average of all deviations or differences between the various scores or measures
in a distribution and the average. In other words, the deviations or differences of the
scores from the average are added and their sum divided by the number of scores.
"The scale used in this case was the Hudelson Typical Composition Scale.
12Theisen, W. W. "Improving Teachers' Estimates of Composition Specimens with
the Aid of the Trabue Nassau County Scale," School and Society, 7:143-50, February 2,
1918.
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an English composition scale. 13 The variations of the teachers' ratings
from the standard value of each specimen14 were then determined.
The average variation of the ratings made without the scales was 19.1
per cent and of those with the scales, 11.6. There were only two of
the twelve specimens in which the average variation of ratings with
the scale was greater than that of those without the scale and in one
of these the difference was very small.
Gordon15 is another who has reported data bearing on the same
point. She had twenty-five compositions rated by forty-one students
in educational psychology who had had no previous experience in
rating such compositions. Their standard deviation16 was 11.2. A
few days later, the use of a composition scale was explained and the
students re-rated the same compositions with the Hillegas Scale. The
standard deviation of these ratings was 8.9. On the other hand, when
the students were paired and coefficients of correlation computed be-
tween their ratings of the compositions, the average coefficient for
ratings without the scale was .48 and that for ratings with the scale
only .46. They were also divided into two groups of twenty and twenty-
one members, respectively, and the average scores of these groups
correlated. This yielded coefficients of .87 both without and with the
scale.
Other studies containing results that bear upon the point at issue
might be referred to, but it is probable that the four which have been
briefly summarized are sufficient for the present purpose. Probably
most studies of this sort show gains in reliability when scales are
used, and some, such as Hudelson's, very marked gains, but others
report no gains at all or even losses.
Comparison of results in this investigation with those reported
for English composition scales. On the whole, it appears that the
results in this investigation are not as favorable to the use of scales
as are those reported for English composition. Those in some of the
English composition studies agree rather closely with those found by
the writer, but in others they indicate that a decided increase in re-
liability results from employing scales. If the conditions of the various
experiments are analyzed, it seems that in a number of instances one
rather important differentiating factor may be found. In most cases
in which the use of composition scales has resulted in marked in-
creases in reliability, it appears that those who employed the scales
13The scale employed was the Nassau County Supplement to the Hillegas Scale.
14The twelve specimens employed by Theisen were selected from a larger number which
Thorndike had arranged for use in such experiments and for which he had determined
standard values.
15Gordon, Kate. "A Class Experiment with the Hillegas Scale," Journal of Educational
Psychology, 9:511-13, November, 1918.
16The standard deviation is the deviation or distance from the average which includes
34.13 per cent of all cases in the distribution on each side of the average. In other
words, slightly more than two-thirds (2 X 34.13 =. 68.26) of all the cases are within one
standard deviation of the average.
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made a more or less careful and well-directed study of them and their
use. In other cases in which they merely saw the scales or even had
some practice in using them without much study, discussion, or direc-
tion, the results were less favorable to the use of scales. In the investi-
gation described in this bulletin, none of the raters had any extensive
instruction in the use of the scales nor did they participate in any con-
siderable discussion thereof. It is evident, however, that the three final
raters who also participated in the preliminary rating had a very con-
siderable amount of experience in using the scales, and that even those
who participated only in the final ratings acquired a fair amount of ex-
perience before these ratings were completed. It would appear, there-
fore, both from this study and from those reported in English com-
position, that mere practice with scales is not in itself sufficient to
insure increased reliability of rating.
One point of difference between English composition scales and
those constructed by the writer which may account for more favorable
results with the former in some cases should be noted. In the case
of most scales in English composition, the values assigned the samples
included were determined from the ratings of a much greater number
of persons than was the case for the writer's scales. In other words,
the values of the specimens in the scales are more reliable, and, there-
fore, it is more likely that persons employing them will differ some-
what less as to the ratings to be assigned pupils' responses.
Summary. When all the data from the rating of the sets of
twenty-five answers are combined, the average reliability measures
of ratings made with the scales are only very slightly higher than are
those of ratings without the scales. A separation on the basis of ratings
by the same and by different persons does not result in any different
conclusions, neither does a division according to types of questions and
subjects. When the ratings were grouped according to whether those
giving them were experienced teachers or not, it was found that for
the latter the use of the scales appeared to be helpful in fixing general
standards, but not in increasing the reliability of ratings of individual
papers. Whether or not the raters had participated in the construction
of the scales was not significant. Contrary to what would seem to
be probable, ratings of answers to the questions contained in the scales
were less reliable when the scales were used than when they were
not. A survey of results obtained from similar experiments with
English composition scales indicates that in some cases the use of
scales does not appear to increase reliability, whereas in others it
seems to result in decided increases. Apparently the chief differen-
tiating factor is the definite study of the scales and how to employ
them, as distinguished from mere repeated use of them. Such careful
study appears usually to result in increased reliability of ratings.
CHAPTER IV
SUMMARY AND CONCLUSIONS
Almost as soon as the standardized-test movement began, scales for
measuring pupils' handwriting, drawing, English composition, and
similar abilities began to appear. The scale idea, however, has re-
ceived practically no application to the rating of pupils' answers to
ordinary examination questions. In order to ascertain whether or
not the use of scales for this purpose would increase the reliability
of marking, the writer carried on the experimental work described
in this bulletin. Nine types of thought questions were chosen and a
number of questions in each of these types were prepared for civics,
general science, American history, and English literature. Pupils'
answers to these questions were secured and given a preliminary rating.
On the basis of this rating, one question of each of the nine types in
each of the four subjects was chosen for inclusion in the scales. Eleven
answers to each of the questions so chosen were selected, which, ac-
cording to the average judgment of several raters, most nearly de-
served ratings of 0, 1, 2, and so on up to 10. Criticisms of these an-
swers were prepared. Each question, with the set of eleven answers
thereto and the accompanying criticisms, formed a scale. Over twenty-
three thousand pupil answers to questions similar to but not identical
with those in the scales and also over five thousand answers to some
of the questions in the scales were then rated both without and with
the scales. The results were then compared in order to ascertain
whether or not the use of the scales served to increase reliability of
rating.
On the whole, the reliability of ratings given with the scales was
not found to be significantly higher than that of those given without
the scales. This is true not only for the combined data from all of the
ratings, but also when these data were separated and analyzed on
various different bases. The only real exception to this is that in the
case of raters who had no teaching experience it appears that the
scales tended to assist in fixing general standards although not to in-
crease the reliability of rating single answers.
A comparison of the results from this investigation with results
reported by a number of persons who have made similar studies with
English composition scales indicates that in some cases the use of
scales for rating English compositions produces a decidedly greater
gain in reliability than was found by the writer. Apparently the chief
factor producing this difference is that, in the studies which yielded
these results, the persons doing the rating had made a rather careful
study of the scales in addition to acquiring practice in employing
them. It is also possible that better results are obtained with the
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English composition scales because the values of the specimens in-
cluded in them have been determined more accurately than was true
for those in the writer's scales. Certainly the writer would not state
as a definite conclusion of this study that the use of scales for rating
pupils' answers is entirely without effect in increasing the reliability
of teachers' marks. If the scales themselves possess high merit, and
if those who employ them do so after the best possible preparation
and in the best possible manner, he believes that reliability will be
increased.
APPENDIX A
THE QUESTIONS USED IN THE SCALES
CIVICS
Analysis. What are the purposes for which a political party is
formed ?
Cause or effect. Why is the privilege of voting very important in a
republic such as ours?
Comparison. In what respects is the Constitution an improvement
over the Articles of Confederation?
Criticism. Point out the strong and weak points of the initiative and
referendum.
Discussion. Discuss the government of any one foreign possession
of the United States.
Explanation. Explain the city manager plan.
Relationship. What is the connection between citizenship and the
right to vote?
Reorganization. What are the steps in the conviction of a criminal?
Summary. Tell briefly the contents of the Constitution of the United
States.
GENERAL SCIENCE
Analysis. What steps compose the process of pasteurizing milk?
Cause or effect. What causes water to rise in pumps?
Comparison. Compare surface water with deep well water for house
drinking purposes.
Criticism. Criticise : "Bacteria cause many diseases among men,
therefore they should be destroyed."
Discussion. Discuss the development of the Pure Food Laws.
Explanation. Tell how a siphon works.
Relationship. What is the relation of sanitation to disease?
Reorganization. Trace the history of a piece of wood from the tree
to its use in a piece of furniture.
Summary. Give a short summary of the process of making steel.
AMERICAN HISTORY
Analysis. Describe the political situation connected with the Oregon
boundary dispute.
Cause or effect. What was the effect of the War of 1812 upon the
foreign trade of the United States?
Comparison. Compare the policies of the Republican and Democratic
parties since the Civil War.
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Criticism. Criticise the reconstruction policy followed after 1865.
Discussion. Discuss Civil Service reform since 1884.
Explanation. What is meant by the Monroe Doctrine?
Relationship. How was the annexation of Texas related to the
slavery question?
Reorganization. What events led up to the drafting of the Monroe
Doctrine ?
Summary. Give a brief account of the Mexican War.
ENGLISH LITERATURE
Analysis. Show wherein the characters of Silas Marner grow ; that
is, change for the better or the worse.
Cause or effect. What effect did the coming of Eppie have upon
Silas Marner?
Comparison. Compare George Eliot's method portraying character
with that of Dickens.
Criticism. Criticise the character of Silas Marner.
Discussion. Discuss the place and value of the essay in literature.
Explanation. Explain the meaning of the "Romantic Movement."
Relationship. What were the relations between the Normans and the
Saxons at the time of Ivanhoef
Reorganization. Show in order the changes that came over Sir
Launfal in his search for the Holy Grail.
Summary. State the plot of Silas Marner in about one hundred
words.
APPENDIX B
THE RELIABILITY OF MARKING TRADITIONAL-
EXAMINATION PAPERS
As was stated in a footnote on page 19, the data reported in Chapter
III were computed from ratings of answers to single questions. The
results from combined ratings of answers to a number of questions
will be presented in this Appendix, and will be discussed especially
from the standpoint of the reliability of marking pupils' responses to
traditional examinations such as are commonly given by teachers.
Brief summaries of two or three previous studies of the reliability
of marking examination papers will also be included.
Table VIII is similar to Tables II, IV, and VI except that it con-
tains average measures of reliability from combined ratings of pupils'
answers to a number of questions, whereas the other tables contain
measures from ratings of single answers. The combined ratings dealt
with were secured by combining into a single paper, as it were, pupils'
responses to each of the nine types of questions in each subject. In
other words, it was assumed that an examination had been given in
each subject consisting of nine questions, one of the analysis type, one
of cause or effect, one of comparison, and so on. A pupil's score
was determined by adding the ratings given by a rater to the nine
answers when rated separately. Thus, since each answer was rated
on a scale of ten, 90 represented a perfect score for the combined
ratings.
As has been stated above, the conclusions as to the reliability of
ratings with and without the scales which may be drawn from the
data presented here do not differ materially from those given in
Chapter III. The average coefficient of correlation for ratings with
the scales is just .01 higher than for those without the scales and the
average mean difference and difference in mean scores are somewhat
smaller. The differences are not great enough, however, to indicate
that the scales are worth using from the standpoint of increasing the
reliability of rating.
Undoubtedly the best-known studies having to do with the re-
liability of marking ordinary examination papers are those of Starch
and Elliott. 1 Of these three studies, the one dealing with mathematics
has probably been referred to most often. A geometry examination
consisting of ten questions of which pupils were to answer eight, with
a copy of the paper written by a high-school pupil as a final exami-
iStarch, Daniel, and Elliott, E. C. "Reliability of the Grading of High-School Work
in English," School Review, 20:442-57, September, 1912.
Starch, Daniel, and Elliott, E. C. "Reliability of Grading Work in Mathematics,"
School Review, 21:254-59, April, 1913.
Starch, Daniel, and Elliott, E. C. "Reliability of Grading Work in History," School
Review, 21:676-81, December, 1913.
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Table VIII. Average Measures of Reliability of Combined Ratings of
Pupils' Answers to a Number of Questions Without
and With Scales
Coefficient
of
Correlation
Mean
Difference
Difference
in Mean
Scores
Without With Without With Without With
Raters
Same .96
.95
.98
.94
3.07
7.72
2.85
7.45
1.70
5.24
1 57
Different 5 44
Subject
.96
.96
.92
.95
.98
.98
.92
.96
3.39
5.89
6.13
6.63
5.47
5.67
4.61
4.63
.94
2.73
5.11
5.43
4 60
General Science 4.22
2 08
3 35
Raters
Same
.96
.97
.93
.95
.97
.98
.91
.96
2.59
3.85
9.71
6.31
2.62
3.16
6.40
6.96
1.53
1.99
9.27
2.58
1.76
Non-Participants
Different
Participants
Non-Participants
2.24
3.62
6.80
Average .95 .96 5.56 4.95 3.59 3.36
nation, was sent to a number of North Central Association high schools
with the request that the principal mathematics teacher in each school
mark the paper according to the standards and practices of the school.
One hundred twenty-eight usable responses were received. Those
coming from schools with a passing mark of 70 varied from 25 to 89,
with a probable error of 8.0; those from schools with a passing mark
of 75, from 39 to 88, with a probable error of 7.2; and those from
schools with a passing mark of 80, from 50 to 83, with a probable error
of 7.9. Starch and Elliott also considered the question of how much
of the variability found was due to the fact that the paper was marked
by different teachers in different schools where the standards and
practices were different. They found that the ratings of five geometry
teachers in the school which the pupil attended ranged from 59 to 70,
and those of four teachers in another large high school from 61 to 76.
In the first case, the probable error was somewhat less than four
points, and in the second case, almost five. Their conclusions from the
three investigations are that marks as commonly given are extremely
unreliable, and that this unreliability is "a function of the examiner
and of the method of examination."
For a number of years, the studies of Starch and Elliott and others
working along the same line were generally accepted as showing rather
conclusively that the marks given ordinary examination papers were
highly unreliable. More recently, however, some evidence has been
offered by other investigators which does not support such sweeping
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conclusions. Several years ago, Monroe and Souders 2 compared the
reliability of teachers' marks of traditional-examination papers with
that of standardized-test scores. In collecting the data for the marking
of traditional examinations, two methods were used, both of which
yielded data upon reliability which seem to be fairly representative of
marking as actually done in regular school work. It is only fair to
say, however, that they are perhaps representative of the marking
done by the better teachers. The average coefficient of reliability for
the results from sixty-six classes or other groups of children was
found to be .65. Monroe and Souders compared this with the median
of a number of coefficients of reliability for standardized tests, which
was .75, and, therefore, concluded that traditional examinations may
be almost as reliable as standardized tests.
Several reasons may be suggested why the difference between the
reliability of ordinary marks given answers to traditional examinations
and that of standardized test scores is greater than appears from a
comparison of .65 and .75, but it is not necessary to enter upon a dis-
cussion of these here. The fact remains that the reliability of exami-
nation marks was found to be higher than many have assumed was
the case and to compare favorably with at least some standardized
tests in rather wide use.
Still more recently, Bolton 3 has presented further data on the same
question. He had twenty- four arithmetic papers scored by twenty-two
teachers in the same school system. An average variation of about
five points4 was found, which corresponds to a probable error of
slightly more than four. About one-sixth of the variations were not
greater than one, and one-third more, or one-half in all, not greater
than three. Bolton concludes from these results that the marks given
were on the whole decidedly satisfactory in so far as their reliability
was concerned. Furthermore, he reviews one of Starch's experiments, 5
and concludes that Starch's study "seems to show great uniformity
instead of great diversity as maintained by Starch." The average
probable error on the ten papers employed in the study was about
4.5, but by omitting the two extreme ones it was reduced to only
about 3.4. Out of the one hundred marks given (each of the ten papers
was rated by ten persons) only three deviated from the average by
more than 13, and all of these were given by the same instructor.
2Monroe, W. S., and Souders, L. B. "The Present Status of Written Examinations
and Suggestions for Their Improvement," University of Illinois Bulletin, Vol. 21, No. 13,
Bureau of Educational Research Bulletin No. 17. Urbana: University of Illinois, 1923,
p. 27-42.
3Bolton, F. E. "Do Teachers' Marks Vary as Much as Supposed?" Education,
48:23-39, September, 1927.
4The ordinary percentile marking system was employed.
5This is not one of Starch and Elliott's studies, but one conducted by Starch alone.
An account of it may be found in:
Starch, Daniel. Educational Psychology. New York: The Macmillan Company, 1923,
p. 435.
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In considering the data in Table VIII, it should be recalled that
the mean differences and differences in mean scores are based on a
total possible or perfect score of 90 rather than of 100 and, therefore,
should be increased one-ninth to represent what they would be for
the ordinary percentile marking system. If this is done, the average
mean difference without the scales becomes about 6.2 and the average
difference in mean scores almost exactly four. It should also be re-
called that the mean differences are those between the ratings given
by different raters and not those between one person's ratings and
the average ratings. The probable error of these latter differences
—
that is, the probable error of measurement—with one-ninth added,
is about 3.7. In other words, half of the ratings given by different
individuals differ from the average by less than 3.7 on a scale of 100.
This result agrees fairly closely with Bolton's findings.
The interpretation of variations or errors of the size just men-
tioned is a matter upon which not all students of examinations will
agree. To some, it may seem decidedly serious, and a proof of great
unreliability, that half of the differences are greater than three or four
points ; whereas, to others, the fact that half are smaller than this is
an indication of rather satisfactory reliability. The writer takes a
rather middle ground in this regard. He does not wish to be under-
stood as claiming that traditional examinations as ordinarily given and
scored, or even perhaps as given and scored under the best conditions
and by the teachers most expert in their use, possess satisfactory re-
liability. He does, however, believe that their unreliability is not
nearly so great as has been indicated by the conclusions drawn from
a number of studies and as is thought by many persons. Unquestion-
ably they are less reliable than new-type tests, whether the latter are
constructed by teachers themselves or are standardized tests, but the
difference is not so great as has often been suggested. Furthermore,
the fact that they have less reliability is not a sufficient objection to
their use to overbalance advantages which they possess for certain
purposes. The general conclusion the writer would draw, therefore,
is that any well-balanced testing program will include traditional ex-
aminations made and scored according to the best known technic as
well as other types of measuring instruments.
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